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remarks on the history, cause and mode of 

transmission dp yellow fever, and the 

occurrence of similar types of fatal 

fevers in places where yellow 

fever is not known tg have 

e:!^isted.^ 

Bv LIEUTENANT JAMES CARRÜLL, 
ASSISTANT SURGKON IN THE UNITED STATES AKMY, 

THE known bistorv of this diseaae dates back to the 
middle of the seventeenth Century when U is said by 
Richard Ligfoti to have occurred at Barbadoes in 
the form of an epidemic in 1647^ In 1648 it is recorded 
by Pezuela ^that *''there occurred in Havana a great pest 
'of putrid fevors^ which remained in the port almost all sura- 
mer. A large part of the garrison and a 1 arger part of tbe 
crews and passengers in the vessels died," It prevailed also 
in the foUowing year and again in 1653^ '54 and *55 with a 
high rate of mortaJity. After this there is no report of its 
occurrence a^ain in that citj for over one htindred jears* 

In 1655 the disease appeared in epidemic form in Jamaica 
and ag'ain in 1671; Santo Doming^o was visited by an outbreak 
in 1656, and Martinique in 1688 and 1696, 

In the latter year it prevailed in epidemic form through- 
out the West Indies aod is said to have made its first appear- 
ance at Vera Cruz/ 

Yellow fever is endemic only in tropica] and sub-tropica! 
üountries, but we know that it can be transported thence to 
temperate regions where an epidemic of short duration may 
follow tbe importation. The spread of the disease in the lat- 

^Sternberg^ in Buck-s Reference Haiidbook of the Medical ScienceSj 
VoL viii, iSSg, p. 39. 
=*lbjd. p. io. 
'Ibid, p. 4t. 
»Received for publica tlon^ May, 1Q02. 
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4 LIEUTENANT JAMES CARROLL. 

ter localities is surelj arrested bj the onset of winter, and its 
revival can only result from a fresh importation bj means of 
persons suffering- from the disease, or through the introduc- 
tion of certain mosquitoes that have fed upon patients during- 
the febrile stage of an attack. 

Now jellow fever was epidemic at Jamaica in 1655, at 
the time of its capture by the English, and again in 1671, 
after it had become a British possession. I was led bj these 
facts to search for evidence of the'prevalence of an epidemic 
disease resembling yellow fever, in England, subsequent to 
these dates, and which might reasonably be attributed to the 
intercourse between Great Britain and the West Indes. This 
matter is an extremely difficult one to determine on account 
of the paucity of description in the medical literature of that 
time, and because all fatal epidemic fevers were regarded g*en- 
erally as putrid fevers. Small pox and measles were recog*- 
nized ; the intermittent malarial fevers, tvphus, typhoid and 
bubonic plague were all looked upon as distinct diseases, 
though possibly produced by the same cause, but fatal fevers 
generally, particularly when they were epidemic, were re- 
garded as putrid or malignant. The cause was believed to 
be a putridity or fermentation of the blood, and gastric and 
intestinal hemorrhages were, like the skiti eruptions, sweats 
and abcesses, regarded as conservative efforts on the part of 
the System to rid itself of decomposed material resulting from 
this fermentation of the blood. Hence bloody or tarry evac- 
uations from the bowel were spoken of as putrid discharges. 
By some the liver was believed to be the seat of the decom- 
position, and the dark brown material ejected in the vomit 
was thought to be liver detritus and altered bile, From this 
it will be apparent how difi&cult it is to attach a proper sig- 
nificance to the term "bilious vomiting," so often mentioned 
in connection with these putrid or malignant fevers. If by 
"bilious vomiting" they referred to "black vomiting" then it 
would seem reasonably certain that yellow fever did prevail at 
times in England, Germany, the Netherlands and along the 
Mediteranean during the seventeenth and eighteenth centuries. 
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Thomas Sjdeoham *records the prevalence of fatal epi- 
demic fevers in London in 1661-63 and in 1671-74, and ack- 
nowledg^es that he was puzzled by their severitj and differ- 
ence in type from the fevers that he had seen before. He 
sajs, **The autumnal intermittent fevers which had reigned 
foT several years backwards, appeared with new force in the 
jear 1661, especially a bad kind of tertian» about the begfin- 
ningf of July^ which conti nually increased so as to pro%^e ex- 
tremely violent in August, seizing- alraost whole fanailies in 
matiy places with great devustalwu; after which it gradually 
decreased npon the Coming on of winter, so as to appear seldom 
in the month of Oc tober." He states that these fevers dif- 
fered from the intermittent tertiana of other years in that 
(1) the fit was more severe; (2) the tongue was more black 
and dry; (3) the intermission between the fits was not so 
manifest; (4) the loss of streng-th and appetite was greater; 
{5> there was jtjreater tendency to a double fit [primary and 
sccondary paroxjsms?] ; (6) all the concoraitants in Short were 
more violent; and (7) the disease itself was moremortal than 
intermittent fevers nsually were; (8) when it happened in 
persona aged, or of a bad habit of body, where besides, 
bleeding or any other evacuations had diminished the 
strength, it would continue for two or three months. Per- 
sons violently seized had vomitings, dryness of the extemal 
parts, thirst and blackness of the tongue. He was familiär 
with the value of Peruvian bark in the treatment of the com- 
mon intermittent fevers but ceased to use it in these cases, 
because he belle ved it more harmfu! than benef]cial, Rush, 
who had seen a gfreat deal of yellow fever adds the following 
in a foot note^; ''The bilious yellow fever appeared in the 
Same tertiaii type in many instances during its late prevalance 
in Philadelphia, and was generally fatal where copious deple- 
tion was neglected, and the eure attempted by bark»" 

Among the Symptoms of these fevers, Sydenham men- 
tions also the ''iliac passion," a "terrible disorder," occasioned 

^Rush's Sydenham, Philadelphia, 1809. 
'Rush 's Sydenham^ Philadelphia, 1S09, p. ti. 
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by iramoderate vomiting-; and accompanied by a "reversed 
peristalsis of the stomach and intestines" in consequence of 
which their *'contents are ejected." "The small intestines 
yielded to the violent motion of the stomach, and at last the 
larg-e in testine acted in sympathy." This ''iliac passion" was 
usually preceded by fever, and if one accepted the proposition 
that the black or dark brown material vomited in yellow fever 
was present in these cases and was mistaken for intestinal Con- 
tents, the picture would be made complete. It is hard to im- 
agine any **prevailing fever" in which faecal vomiting would 
be present as a Symptom, hence the most natural deduction 
would seem to be that his description of *'iliac passion" ap- 
plies to genuine '*black vomit." 

Dr. Philip Syng Physick* of Philadelphia, writing over a 
Century later than Sydenham, states that it was the common 
opinion that the black matter vomited in vellow fever was 
poured out by the liver, and that it consisted largely of bile 
that had undergone decomposition. 

When we consider that an epidemic of yellow fever was 
prevailing in Jamaica in 1655, at the time of its acquisition 
by the British, and that the disease was again epidemic there 
in 1671, it would be very remarkable if it had not at some time 
been imported into England or into the continent with troops 
returning from the West Indes. During the time of which 
Sydenham writes the English were engaged in campaigns on 
the continent, and their country was visited by epidemics of 
bubonic plague, suppurative meningitis, small pox, influenza, 
typhus fever, and probably of pneumonia. True malarial 
fevers certainly prevailed there to some extent, and it would 
not be surprising if a disease of such varied symptomatology 
as yellow fever and presenting so many pointsof resemblance 
to the malarial fevers, should have escaped special recognition, 
particularly if one bears in mind the fact that they regarded 
all pernicious types of fever as due to a common cause. 

A number of instances are recorded in the literature ef 
the eighteenth Century of outbreaks of fevers of different 

*The Medical Repository, New York, 1802, Vol. v, p. 129. 
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types of malignitj on board British vessels carrjin^ troops 
froni the West Indies to Europe and from the coast of Africa 
to Eng"land, It is probable that mariy of them were outbreaks 
of jellow fever. Still we hear nothing of black vorait uotil 
the lat^r periods, after the di^ease had been recog'nized as a 
distinct entitj< Some medical officers tried the bark treal- 
ment, found it useless and discarded it. They were after- 
wards subjected to official criticistn for this, and it was satd 
that if they had persisted in its üse the mortality would not 
have been so great. The fact appears to have been that thej 
were dealin^ with genuine vellow fever of a malignant type, 
and their deductions were well fonnded. On the other hand 
certain medical officers who encounteredoutbreaks of a milder 
character^ and in which the death rate was comparativefy 
small, persisted in the use of the bark, and were given credit 
for treating the disease raore successfullj. We now know 
that malaria is not a disease that spreads at sea; manv of 
these ship epidemica followed a sojourn in the West Indies; 
and further, we are told that fever was still present on some 
of these vessels after their arrival at ports in England. This 
being the case it would seem very remarkable indeed if the 
disease had not been communicated to some persona on shore< 
The explanation might be off e red that the mosquito Stegomvni 
Jasciaia does not occur in England, Oranted, but there is no 
proof that it would not flourish there for a time if introduced 
during the warm season. The same assertion would bc true 
of Philadelphia, Boston. New York and othcr eitles in the 
United States where the disease has occasionally been in- 
troduced. The extension of yellow fever in such places must 
depend ubsolutely upon the introduction of the particular va-^ 
riety of mosquito that conveys the disease from oneperson to 
another^ for it has been abundantly proven that fomites are 
entirely innocent of any direct connection with its spread. 

Sir John Pringle, in the preface to the edition of his 
work published in 1768 states that during the three seasons 
1755, '56 and *57, before leaving the army heattended military 
Camps in England^ and found the diseases of tue hospitals 
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similar to those he had described as occurring on the conti- 
nent during the former war, but milder in character, Ple at- 
tributes this relative raildness to the nature of the cümate 
and the fact that the troops did not suffer thesame hardships 
that thej had been compelled to endure while in actual cani- 
paig"n. In his text he describes yellow fever as it is seen in 
the West Indes and then remarks^ **Büt, upon this articie" 1 
received the most satisfaction from Dr. Huck^ who having- 
been upon the expeditions to the French and Spanisb Islands 
du ring the late war, made the followtng reniarks upon the 
Paragraph above: [then quoting" from Dr* Huck>] 'Even in 
the inost ardent and worst kinds of jellovF fever I think a 
paroxysra maj generallj be perceived once in four and twentj 
hours; for the patient is commonly worse tawards evening, 
orat night. And if the yellow fever was to be distinguished 
in its beginning, from the common remittin^ or intermitting- 
fever which was so fatal to our Army, it was only by all the 
Symptoms runnin^ higher, and by a greater degree of the fe- 
ver when one might have expected freer remissions. Botb 
fevers began with nearly the same sj^mptoras; soraetiraes 
thoügh rarely, with a shivering, But whenever the fever 
ran high with a burning heat, violent pains of the head and 
loins» profuse sweats without relief, redness and burning 
pains of the eyes, inflamed countenance, watchfulness, anxi- 
ety, oppression and burning pains about the praecordia, fre- 
quent vomitings of green or yellow bile, or (what I think was 
rather worse,) a constant retching to vomit without bringing 
up anjthingi or vomiting the drinks only, one might almost 
certainly foretell the yellowness; and if this appeared on the 
second, thirti or fourth day, the disease was generallj mortaL 
I have offen seen patients labouring under the most of these 
Symptoms relieved by early evacuations, and the fever brought 
to intermit. 3»t ^ * * * * 

"' *Aiid I have known some of these very patients, who were 
so well as to go abroad on the second or third day after, and 

»Rush^s Pringle, Philadelphia, iSra, p» 176. 

^On the ReraJttmg axid Intermitting Fever of the Camp and Cantonments. 
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who corttinued well for four or five days; but o« committing' 
some error, such as exposing tbemselves too inucb to the sun, 
were ag^ain seized with the same sytnptotiis, and died on the 
fourth or fifth day, with their skiti tin^ed of a deep jellow 
or copper color. Hence I am apt to think that these are dif- 
ferent deg^rees of the same disease, and that it sotnetimes de- 
pends upon the manner in wbich the patient is treated in the 
be^inning, whether be sball have the jellow, or onlj a re- 
mittiügf or intermitting fever.' " 

I have quoted tbis at length becausehisclassical descrip- 
tion of the Symptoms of the disease shows that he was a 
dose and careful observer^ and it is certainlj inte res ting to 
learn tbat he regarded the bilious remitting fever as simplj a 
milder form of jellow fever. Dr. Benjamin Eush adds in a 
foot note: '*Tbere can be no doubt of the trutb of this opinion 
from Dr. Huck, a phjsician wbose talent for Observation and 
discrimination were well known to the editor," (Dr. Eush.) 
It would certainly seem then that bilious remittent fevers, 
epidemic in character and accompanied bj jaundice, of short 
duration, occurring'on vessels, in aeaport towns and along- the 
lines of travel from them» are closelj related to, and probablj 
identical with yellow fever. 

Pringle* refers to Thomas Bartholin's account of a malig- 
nant fever at Copenhaven in tbe fall of 1652, after an tfuHsn- 
iiily hol tuid dry summer. Bartholin, upon dissecting the 
bodies, ahvays found the siomack and duodenmn inßamed ar 
jnortißed.^ Noone can doubt the significance of these patho- 
logical Undings, and if such feversoccurred todaj, at the same 
season of the jear-^ in a seaport town of tbe United States, a 
diagnosis of yellow fever would probablj be made.* 

According to Noah Webster^ it is related bj Livy aad 
Polybius that in the autumn of the jear 213 B- C, the Eoman» 
Carthaginian and Sicilian armies at the siege of Sjracuse 

iRush^s Pring:le, Fhiladelphia, 1B12, pp. tög^jo. 

-*ln a foot note Dr. Rush acknovvledges the sameness in the Symptoms 

and pathological tindings with American yellow fever. 
3t K p i d e m i c an d Fe s ti 1 e n ti al D iseases, Londo n, 1 8oo, pp- 71-73. V oL L 
♦The writer^s italics. 
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were attacked by a pestilence which caused a remarkable mor- 
tality among the troops, especiallj among- the Carthaginians 
who were encamped near a marsh or low ground. In the 
same jear a severe pestilential epidemic prevailed in Rome, 
and the latter was the bilious plague. He remarks that ''the 
fever in Baltimore in 1797, began in the form of a bilious re- 
mittent^ and conti nued in that form for many weeks, before it 
assumed the Symptoms of a mälignant yellow fever." 

One can hardly believe that raalarial fever would have 
been so excessively fatal as the epidemic at Syracuse, and the 
proxi'mity of marshes could exert no effect upon the preva- 
lence of bubonic plague or typhus fever. The presence of 
that plague of arraies, typhoid fever, seems to be indicated 
by the Statement that some of the cases were long drawn out, 
but bilious Symptoms are not of frequent occurrence in this 
disease. 

Solomon de Monchy,' city physician of Rotterdam, Hol- 
land, wrote: "XXVI. The putrid fever is easily known by a 
violent pain, especially in the forehead, back, loins and knees; 
sudden delirium; a bitter taste in the mouth, or like that of 
rotten eggs; a fetid breath; extreme thirst; burning heat; 
great pain and oppression in the stomach; a nausea; violent 
retchings, and casting up sometimes a yellow, black, green, 
bilious or other corrupt matter; sudden discharges of very 
fetid excrements, with more or less pain in the bowels.'* 
After four years Service with the allied army of Germany and 
the Netherlands, where he was necessarily brought into con- 
tact with British surgeons who had served in the West Indies, 
he asserts that the same putrid fevers that occur in the latter 
locality also appeared in his own country "on the occurrence 
of the same causes." It is remarkable that among the ante- 
cedent causes he first mentions heat. He declares that in 
Holland these same putrid fevers that occurred in the West 
Indies, committed the most dreadful havoc. As an instance 
he mentions a corps, consisting of four battalions of English 

*An Essay on the Causes and Cure of the Usual Diseases in voyages to 
the West Indes. London, 1762. 
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soldiers cantoned at Zealand duringthe war just ended, scarce 
a seventh part of thetn. he says, were fit for dutj, and the 
Royais in particular, at the end of the campaigri, had but 
four men who had never been ill. 

Webster* ag-ain cites: ''In autumn 1753, after a dry sea- 
son, in Rouen (France) there appeared an epideniic sickness, 
which seized both sexes with chills, lassitude, loss of appe- 
tite, slig-ht pains in the arms and legs. These Symptoms 
were foUowed by bilious looseness, nausea and vomitings. 
Most patients bled at the nose, frequently in small quantity.^ 
The headache then became violent, with a small hard pulse, 
a high fever followed. The region of thestomachand hypo- 
chondria was tumefied; this Symptom was succeeded by a ten- 
sion of the belly and a slight delirium followed. The tongue 
was brown or black. Death followed on the fifth, seventh or 
eleventh day/' 

John Huxham teils us: *'The highly putrid, malignant, 
and even petechial fevers many times arise from mere ante- 
cedent acrimony of the blood, agitated by supervening fever, 
yet generally the pestilential and petechial have their origin 
from contagion." 

'*In these fevers the pulse is tense or hard but commonly 
quick or small, though sometimes slow and seemingly irregu- 
lär for a time, and then fluttering and unequal, The head- 
ache, nausea and vomiting are much more considerable, even 
from the very beginning. Sometimes a severe fixed pain is 
feit in one or both temples, or over one or both eyebrows, fre- 
quently in the bottom of the orbit of the eyes. The eyes al- 
ways appear füll, heavy, yellowish, and very often a little 
inflamed. The countenance seems bloated and more dead 
than usual." 

"The prostration of spirits, weakness and faintness are 

very often surprisingly great and sudden, though no inordi- 

nate evacuation happens; and this too, sometimes when the 

pulse seems tolerably strong." 

iPhiladelphia Transactions, Vol. 49. 

*An Essay on Fevers, John Huxham, M.D, London, 1782, pp. 92-112 
et seq. 
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''Few or none of these fevers are without a sort of lum- 
bago or pain in the back and loins; alwajs an unusual weari- 
ness, or soreness is feit, and often much pain in the Hmbs. 
Sometimes a great heat, load and pain affect the pit of the 
stomach, with perpetual vomitingof porraceous or black chol- 
er, and a troublesome singultus; the matter discharg-ed is 
frequently of a very nauseous smell.'* 

N, B. Singultus is a grave Symptom in yellow fever and 
usually portends death. 

Dr. Rush Mescribes a form of bilious remitting fever that 
occurred in Philadelphia during the summer and fall of 1780. 
He notes that mosquitoes were uncommonly numerous this 
year and the disease was almost entirely confined to within a 
few streets of the Delaware river. In several cases he noticed 
that the fever was succeeded by jaundice. Nausea was inva- 
riably present and sometimes vomiting. Death was often 
preceded by a profuse hemorrhage from the nose, mouth and 
bowels. People who refused to He in bed either died or un- 
derwent a slow recovery. By the people this disease was 
called break-bone fever. It is here worthy of remark that 
during the same summer an epidemic of yellow fever broke 
out in Cadiz. 

Dr. George Wallis'' of New York, wrote in 1794 of Remit- 
tent fever as follows: "Pain of the head, back and Hmbs; 
the eyes are generally suffused with a yellow color, and that 
dififused over the whole body not infrequently. Sometimes 
fatal in the second exacerbation or remission. Sometimes 
called bilious remittent fever from the vomiting of bile and 
yellow coloring of the eyes and skin." 

'*In hot marshy countries they are endemic and with us 
and in other parts of Europe they occasionally become epi- 
demic towards the latter end of autumn. Causes — said by 
some to be the same as bring on continued, inflammatory or 
putrid fevers ****** ^f attended 

^Medical Inquiries and Observations, Benjamin Rush, M.D., Phila:, 
1794, Vol. I, p. 123. 

=^The Art of rreventing Disease and Restoring Health. New York, 
1794. 
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with great debility — lowness of spirits — nausea — oppression 
— votniting- — coupled with discoloration of the skin, and lan- 
guid pulse; its belonging-to the putrid classis indisputable." 

''Vari^ties — Bilious, intermittetrt fever. Attacks gener- 
ally in the middle of August and is attended, beside the other 
Symptoms, with violent pain of the head, and often with de- 
lirium, which Symptoms continue in the night, vanish in the 
day time, after sweating, a hemorrhage or looseness. In the 
beginning there is frequent nausea, bilious putrid vomiting, 
and in the end oppression.'' 

* 'Putrid class — Marsh remittent fever. 

This is the bilious or putrid fever öf the low marshy 
countries described by Sir John Pringle." 

**Happens in moist and warm countries, Coming on in 
July or August. Bears bleeding very indifferently, and should 
rather be treated in the evacuating and strengthening 
method." Among the preventive measures he advises Smok- 
ing tobacco. 

'^Putrid or sanguineo-putrescent fever." 

Among those most subject to this disease he mentions 
''such as labor severely and live in a State of poverty; the lux- 
urious and indolent; the pensive and melancholic; those who 
sit up late;^ and those of cold phlegmatic constitutions." 

''In this fever the heat of the body is intense, remittent, 
the pulse intense, small and unequal, * * * 

extreme weakness and prostration of strength, and that often 
very sudden, the patients are dejected an,d forbode the worst 
consequences — they are oppressed with nausea and vomiting 
of dark-colored bile^ pain of the head andtemples — have their 
eyes inflamed, füll, heavy — and a fixed pain often severe, over 
both eyebrows and at the bottom of the socket, their com- 
plexion of a dingy hue — their breathingis difi&cult, interrupt- 
ed by sighing — and the breath strong or fetid — they are 
troubled with pains in the stomach, back and limbs * * 
* . * the tongue at first is white, afterwards black and 

^Stegomyia 1 ites in the early morning and from 3 P. M., until 10 P. M. 
^Black vomit? 
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drj — the Ups and teeth covered with a thick, foul sordes — 
the urine in the beg-inning- is of a pale color, but in progress 
of the disease very red, nay, sometimes black, dropping down 
a dark colored sediment like soot — the sweats are fetid, and 
frequently appear tinged with blood\ the stools smell offen- 
sively, are sometimes livid, black or bloody — small livid Spots 
like flea bites, called petechiae, and if broader, vibices, make 
their appearances — also hemorrhages, apthae, ulcerations of 
the fauces, and hiccough, and fetid, sanguinary, dysenteric 
affections,^ probably from internal ulceration and mortifica- 
tion, determine hastily the fate of the patient." 

'*Causes. Those which are remote or inducing are said to 
be feeding too much on animal food, particularly fish — eating 
constantly as the sailors^ do,.salted and half-corrupted flesh 
and drinking putrid water ***** 

corrupted fruit, moist southerly winds, preceded by great 
heat — vapor of stinking waters— or from fens nearly dried— 
or from putrid animal or vegetable substances — the stagnant 
and foul air of hospitals, ships, prisons and workhouses — 
feeding on corrupted grain — contagion — or any kind of putrid 
effluvia* — for these dispose the fluids (of the body) to become 
putrescent." He states also that dissections of those who 
die of this disease show the brain and viscera, particularly 
the stomach and intestines, in an inflamed and often in a 
mortified State. * * * * 'Sometimes there will occur 
violent vomiting, which in this fever is not unusual. * * 
Eruptions of different colors, red, purple, black, dun or green- 
ish, called petechiae, strike out sometimes towards the close 
or earlier." 

He is very clear in his descriptions of the various forms 
of intermittent fever, and it is noticeable that he makes no 
mention of jaundice among the Symptoms of this affection. 

*In yellow fever the Perspiration is often tinged with bile. 

^Yellow fever frequently terminales with numerous copious bloody dis- 
charges. 

'Note the reference to seafaring men. 

*Dr. Benjamin Rush attributed the outbreak of yellow fever in Phila- 
delphia in 1793-4 to essentially the same causes. 
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There can be no doubt that the above description of the vari- 
ous types of remittent fevers includes typhus and probably 
typhoid fever, but it also includes another fever of the remit- 
tent type in which jaundice is a fairly constant Symptom, and 
in which vomiting- of dark material and dark or bloody evac- 
uations from the bowel were of frequent occurrence, and we 
are told that post-mortem examinations revealed inflamations 
of the sfomach and intestine. Such lesions do not belong* to 
typhus fever from which this class of cases is clearly demar- 
cated, notwithstanding that disease was included among the 
so-called putrid fevers. 

Let US compare the above Symptoms with a description of 
g-enuine yellow fever by one who has studied this disease for 
years in the West Indies, over a cenlury and a half ago/ 

'*The French call it La Maladie de Siam, from its being- 
frequent in the Kingdom of Siam, in the East Indies, which 
is situated between the tropics near the same latitude with 
the West India Islands." 

"Occurs at all seasons^ but is more severe in very hot 
seasons." He gives the Symptoms as follows: '*faintness, 
sickness at the stomach, mostly with a giddiness in the head; 
soon a small chilliness and horror, very rarely with a rigor, 
soon followed with pains in the head and back. Flushing of 
the face, infiamed redness and burning heat and pain in the 
eyes; great anxiety and oppres^ion about the praecordia are 
the pathognomonic Symptoms, especially when accompanied 
with sickness at the stomach, violent retchings, hilious yel- 
low vomitings^ and great aijxiety with frequent sighing. 
Pulse very quick, -high, soft and sometimes throbbing, never 
hard; sometimes quick, soft, low and oppressed; a quick, füll 
and sometimes a difficult respiration; the skin very hot, some- 
times dry; more frequently moist. 

'*In the latter stages of this fever blood frequently flows 
not only out of the nose and mouth but from the eyes and 

^Observations on the Epidemical Diseases of the Island of Barbadoes 
by William Hillary M.D., London, 1759. 
^In Barbadoes. 
*The writer's italics. 



16 LIEUTENANT JAMES CARROLL, 

even through the pores of the skin\ Great quantities of black 
blood frequently voided, both bj vomiting- and by stool with 
great quantities of jellow and blackish, putrid bile. The 
urine raaj be almost black and mixed with a considerable 
quantity of half dissolved blood. Livid spots may appear in 
many parts of the body, especially about the praecordia." 

Dr. Henry. Warren^ states that this malignant fever (yel- 
low fever) had been most commonly mistaken for a bilious 
fever. * * * * ^tj^ is of the pestilential kind and resem- 
bles very nearly the pestilential fever described by Dr. Syd- 
enham, which continued for some time after the plague of 
London. The French call it sometimes La Maladie de Siam, 
frora a country of that narae in the East Indies, where it is a 
constant inhabitant." 

In this connection we note also that Noah Webster' ob- 
served a Century ago: "The pestilential fever in America is 
after all called a new disease although it is asold as history;" 
and in writing- of the East Indies: "In 1771 disease was added 
to the calaraities of the miserable inhabitants, a million of 
whomwere supposed to perish by the bilious plague." 

Dr. Chevers*, under the head of IndianRelapsingFever, re- 
fers to Mr. Jameson's report on Cholera in which he narrates an 
outbreak that ravaged Upper India in 1816, after an extraord- 
inarily dry and hot season followed by excessive rainfall. It 
appeared in Aug-ust and raged epidemicälly in every town and 
city between Putna and Seharunpore in the shape of bilious 
remittent fever of a violent inflammatory type, accompanied, 
like the yellow fever of the West Indies, by a suffusion of the 
skin. It tended to terminate fatally at the end of two or 
three days. *'It seized equally Europeans and natives, and 
as readily entered the open and spacious house of the officer 
and civil servant as the crowded barrack of the soldier. The 
mortality in the largest cities was very great. In a battalion 

^Bile stained Perspiration. 

^A Treatise Concerning the Malignant Fever in Barbados, London, 1740. 

»A Brief Historv of Epidemie and Pestilential Diseases. London, 1800, 
pp. 155 and 421, Vol. I. 

*A Commentary on the Diseases of India. Norman Chevers, Dep.Surg. 
Gen. of the Indian Army, London, 1886, p. 97. 
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of 648 strong- at Allahabad 305 were attacked durini»- one 
month (October.) The disease began in August, was at its 
height in September and October, and ceased with the setting 
in of cold weather in December. At Cawnpore 8 or 10 men 
died daily during September and October. Ten regiments 
lost nearly 400 men." Dr. Chevers insists that these were 
cases of Indian relapsing fever. Again he quotes Dr. John 
Macpherson to whom a Dr. Murphy had written during the 
Burmese war in 1852-3 insisting that a disease which prevailed 
in the European fcJrce in Burmah was perfectly identical with 
true yellow fever. Dr. Murphy had previously served with 
the troops in Africa and the West Indies. Dr. Macpherson in- 
formed him that in a pamphlet written in 1856, he had stated 
"Cases do occur in which there is much yellow sufFusion with 
a certain amount of black vomit, and such cases I have seen 
in Calcutta." 

More recently we learn* that a number of cases of fever 
occurred in 1881 in the District of Wardha, India, among a 
certain section of the population. They were characterized 
by intense headache, high fever, bleeding from the nose, stom- 
ach and bowels, vomiting of bile, jaundice and death. All 
cases did not result fatally. The disease was regarded as a 
new one, and an assistant surgeon is said to have made a di- 
agnosis of yellow fever, for which there seems to have been 
ample justificalion, particularl}^ if it be true that the disease 
was formedy endemic in Siam. These cases are mentioned in 
connection with malarial fevers, in considering the patholog- 
ical anatomy of which the author makes the singular State- 
ment that in fatal cases of acute malarial poisoningthe para- 
sites seem to disaj>pear fro^n the sfleen soon öfter dcath.^ 

Schotte'^ published in 1782 a treatise on an epidemic fever 
which raged with great mortality at Senegal in the fa^l of the 
year 1778. It was accompanied by the characteristic yellow- 
ness, black vomit, hemorrhagic discharges and bleeding from 
the gums. From his clinical description and the suggested 

^Joseph Fayrer in Albutt's System of Medicine, Vol. II, p. 321, ist Ed. 
^A Treatise on Synochus Atrabiliosa, by J. P. Schotte, M.D., London, 1782 
*The writer's italics. 'i 
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manner of introduction from the adjacent Island of Goree it 
appears to have been a malig-nant tvpe of jellow fever. He 
called it Sjnochus Atrabiliosa, reported several secondary at- 
tacks frelapses?) and stated that the infections were accom- 
panied bj abcesses of the liver/ but this is neg^atived bj a 
subsequent Statement that he had "'not opened any of the 
bodies of the dead"^ The deduction was evidentlj drawn 
from the clinical Symptoms ofepig-astric pairi with theswollen 
condition and firm consistency of the liver, and from the fact 
that abcess of the liver did develop in one case after recovery 
from the attack. 

Similar secondary attacks, all occurring- within two. 
months of the primary one, are reported by Dr. Ralph who 
served in Barbadoes during the epidemic of 1816.' 

Dr. Fergusson records the conveyance of yellow fever from 
the coast of Guinea* to the West Indies on a transport, in 1815 
— a fact of some interest. 

In 1827, while yellow fever was prevailingin Jamaica, an 
outbreak of fever appeared in Dublin. A diagnosis of yellow 
fever was made but it was disputed on the ground that the 
climate of Ireland was not sufficiently hot in summer to gen- 
erate the yellow fever poison. As Dublin was a large gar- 
rison town it would be of interest to know whether or not the 
troops had recently returned from the West Indies or Africa, 
and if so, whether any cases of fever occurred en route. 

In discussing" the outbreak Dr. Stokes^ states bis belief 
that these cases wjre identical with tropical yellow fever and 
cites the same opinian expressed by Dr. Graves. They oc- 
curred during an outbreak of typhoid fever* and he says that 
in this group of cases the most prominent Symptoms of trop- 
ical yellow fever' were present, viz: *'black vomiting, epigas- 

'A Treatise on Synochus Atrabilosa by J. P. Schotte, M.D. London, 

1782, p. 59.. 

^Loc. cit. p. 149. 

•'»Medico-Chirurgical Transactions, Vol. VIII. London, 1820, p. 585. 

*Loc. cit. p. 108 et. seq. 

^Lectures on Fever, Wm. Stokes, M.D., Edited by D. Moore, London, 
1874. 

•Probably also disseminated by troops returned from abroad. 
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tric tenderness, jaundice and enlarg-ement of the spieen. The 
condition of the liver and other org-ans at autopsy exactly 
corresponded with those found by Dr. Lawrence, an American 
physician, in cases of genuine yellow fever." 

We know as a matter of fact that here in the United 
States, yellow fever has been time and again called bilious 
remittent fever, until the occurrence of a number of fatal 
cases with black vomit proclaimed the true nature of the dis- 
ease. There is g-ood reason to believe that with the approach- 
ing- complete control of yellow fever, the old time bilious re- 
mittent fever will become much less frequent in the United 
States at least: 

Recent experiments have shown that genuine yellow fever 
may be so mild in character that no man, no matter how ex- 
tensive his experience may have been, would dare diag-nose 
it as such, unless he knew the disease to be prevailing- at 
the time. Such cases presenting at the beginning- of an out- 
break would render it extremely difficultor impossible to trace 
the orig-in of the severer cases occurring later. So far as I 
know stegomyia fasciata has not been noted as occurring^ in 
Great Britain or Central Europe, but that only goes to show 
that yellow fever cannot propagate in those latitudes unless 
the insectitself be introducedat the proper season, and along 
with the infection; the latter in the bodies of individuals suf- 
fering- with the disease, or in mosquitoes of this genus that 
have fed upon patients during the febrile stage of their attack. 
There is no record as yet, of the presence of this insect in 
Philadelphia, New York and Boston, and numerous other 
places north of Virginia and Kentucky^ in the United States, 
where severe epidemics have been reported. The explanation 
appears to be that the insect in question does not survive the 
winters of northern latitudes, but if it be introduced during 
a warm season, it may propagate rapidly and become very 
numerous. We know that the eggs, if dried after they are 
hatched, retain their vitality for over three months, and it is 
possible that they might survive through a long winter. 

Werbal communication from Prof. L. O. Howard, Entomologist to the 
United States Department of Agriculture. 
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It would not be unreasonable to suspect that yellow fever 
was known to the ancients. In bis catalogiie of diseases that 
Hippocrates knew, Le Clerc' mentions one in which there was 
*'burning^ fever witb vomiting- of blood andg^reat lossof blood 
bj stool." 

John Miliar,* a careful and skilled observer, whose writ- 
ings have been much quoted, wrote in the early part of the 
eighteenth Century: "A fever prevailed among the soldiers 
and sailors employed in the West Indies from the year 1744 
to 1748. It was similar to that described by Hippocrates, 
Willis, Sydenham, Morton, Diemerbroeck and Sir John 
Pringle. It began in the middle of autumn and disappeared 
about the middle of winter." 

"Hippocrates described a remittent fever occurring in 
Greece, of which there were thirty-five cases and fourteen 
deaths. His treatment was simple domestic management." 

Prospero Alpinus who wrote about the beginning of the 
seventeenth Century, describes a fatal epidemic fever that pre- 
vailed at Alexandria in Egypt during the hottest months of 
the year.' It began with nausea, great sickness of the stom- 
ach, extraordinary inquietude, and a vomiting of an acrid 
bile; many had bilious and putrid stools. He attributed it 
to importation from Greece, Syria, and the more southern 
parts of Africa. 

Josiah C. Nott,* after extensive reading and profound 
study of the subject of yellow fever appears to have been sat- 
isfied that the disease existed upon the continent of Asia, for 
he says; "We are led to conclude from the mass of evidence 
on this point, that yellow fever varies much as to type in dif- 
ferent localities; in extremely hot cHmates for example, as in 
Asia and Africa, theexcitement is more intense, and the brain 
is more uniformly and violently affected, etc." 

^History of Physick by Le Clerc; translated by Drake and Baden, Lon- 
don. 1699. 

^Observations on the management of the Prevailing Diseases in Great 
Britain, particularly in the Army and Navy, John Miliar, M. D. Lond. 1729. 

^Quoted in Rush's Pringle, Philadelphia, 1812, pp. 172-3. 

^Yellow Fever Contrasted with Bilious Fever, New Orleans Medical and 
Surgical Journal, Vol. IV, No. 5, March 1848, p. 586. 
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The following' reference to biliotis remittent fever and 
jaimdice by Dr DonaM Monroe,' a phjsician who served with 
the British Armv iti Germanv is of interest: 

*'0N THE I N FLAMM ATORY FEVER." 

*'As the summer advanced this fever was often accotnpan* 
ied with bilious syinptonis, with sickness and vomiting of 
bilious matteüp and vety frequently with a purg^ingf; towards 
the end of the summer it ceased, and was succeeded by tbe 
bilious remittent fever. And it was no üncommon thingf to 
see those fevers, which were orig'inally of an entirely infiam- 
matory nature, after the sick had been somedaysina crowded 
hospital partake a good deal of the nature of malignant fever 
or be cbanged entirely into it." 

'*0F THE JAUNDICE." 

**In the end of the campaign' of 1760^ after a continued 
rain for many weeks, the jaundice had been very frequent, 
and in a manner epidemical among^ the troops, for sometime 
before they left the field; and in passingf through Munster, 
about the end of December, I observed several ill of that dis- 
temper in the hospital and met with a few cases of the kind 
in the hospitals at Paderborn in January^ 1761. 

*^I^ the beginning of this disease, patients usually com- 
plained of sickness, heat, thirst and other f everish Symptoms; 
and some had vomiting and pain in the stomach for a day or 
two before the jaundice appeared; the urine was always of a 
deep color from the first; and about the second or third day 
the skin and the whites of the eyes began to be tinged with 
a yellow color, attended with the common Symptoms of this 
disorder. 

*'Snch was the manner in which the jaundice began in 
those who were taken ill in the garrison/- 

It is not intended to contend that any of the groups of 
Cäses recorded by the older observers were actually and un- 
mistakably yellow fever, yet the former history of the disease 
is wrapped in such obscurity that the possibility is well worth 

lAn Account of the Diseases in the British Military Hospitals in Ger- 
many frcjm 1761 to r763^ by Donald Monroe^ >L D., London 1764 
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considering-. Many of these writers were acute and careful 
clinicians and laborious and painstaking workers, and their 
records of the clinical aspects of their cases must be accepted 
as far as they go; they are as accurate as it was possible to 
make them at that time. Let us suppose, for the sake of ar- 
g"ument, that they were actually dealing- withyellow fever as 
we see it today. How would they have recorded it ? The 
answer must be, precisely as they have recorded a large num- 
ber of their cases occurring in epidemic form, and some of 
them had already seen yellow fever in the West Indies and 
elsewhere. 

It is necessary to bear in mind that they reg-arded all 
fatal fevers as putrid, malig-nant or pestilential, and these 
were generally attributed to a common cause, viz., fermenta- 
tion. They believed that in the malignant fevers, decompo- 
sition of the blood, bile and tissues took place, and the vomit- 
ing-s and evacuations as well as the perspirations, were con- 
servative efforts on the part of natura tö rid the body of nox- 
ious substances and theproducts of this decomposition. Hence 
black vomit and tarry evacuations from the bowels were be- 
lieved to contain decomposed bile, blood and even liver sub- 
stance, so that they were spoken of generally as being- of a 
bilious or putrid character. All the malignant types of fever, 
smallpox, typhus, severe typhoid, pernicious malaria, yellow 
fever, suppurative meningitis, etc., were therefore putrid 
fevers, among which yellow fever, if present, can only be dif- 
ferentiated by its epidemicity, short duration, high mortality 
rate and the accompanying jaundice. 

The occurrence of epidemic malarial fever with jaundice 
is open to serious doubt, indeed there is reason to believe 
that early jaundice is a rare Symptom in that disease, the 
sallowness which occurs later being due to cachexia or the de- 
position of pig-ment. On the other band it is a constant and 
almost invariable Symptom in pronounced cases of yellow fe- 
ver. The explanation is a simple one. In the latter disease 
an intensely powerful toxin circulates in the System, and this 
toxin may be said to show a selective action upon the paren- 
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chjmatous cells of the liver, in consequence of which thej 
underg:o marked cloudy swelling followed bj gerann lar and 
fatty degfeneratioTi. In the early stages theorganis intetiselj 
congested, but much of the blood is displaced after cloüdy 
swelling has set in. The mutual pressure of the swollen cells 
arrests the flow of bile in the ultirnate bile bapillaries, as a 
result of which the biHarj coloring matter is absorbed by the 
lymphatics and there occurs an early jaundice* 

There can be no such explanation of the occorrence of 
jaundicein acute fatal tnalarial intoxication, forthe parenchy- 
raatous cells of the Hver are never affected to any extent ap- 
proaching the degree of degeneration found in fatal forras of 
yellüw fever* That jaundice may be presentin raalarial cases 
goes without saying, but there is no apparent reason whj it 
should be present constantly^ and at an early period in the 
disease. I was present while in Havana, at the autopsj upon 
the body of a man who had died of pernicious malarial fever, 
and who was intensely jaundiced. An advanced atrophic 
cirrhosis of the Hver aftorded sufficient esplanation of the bile 
staining of the skin and tissiies. The case was not suspected 
of being jellow fever, for a diagnosis of malignant jaundice, 
or acute yellow atrophy, had been made during 11 fe, 

The records of the Civil War show conclusivelj that at- 
tacks of fever with accompanying jaundice may occur among 
troops on cainpaign in places where, and during seasons when, 
both yellow fever and acute malarial infection can be abso- 
lutely excluded. In one instance at least, the number of per- 
sona aitacked, justified the use of the terni **epidemic'' in rc- 
porting them\ 

The cases were all mild in character and none of them 
resulted fatal ly. They are probably to be attributed to some 
form of intoxication re^ulting from errors of diet, exposure or 
other i neiden ts of camp life. 

Fortunatelj^ the future Solution of the problemofepidemic 
bilious remittent fever is eas3% forcareful blood examinations 
will always determine the presence of the malarial parasite 



^Part Third, Medical Hislory of Üie War of die Rebellion, p. S75. 
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when it is the cause of the fever. The occutrence of combined 
itifection may also bedetermined from the presence of malarial 
disease in the locality, by the iise of the Widal test, etc. 

In connection with these retnittent fevers Osler^ makes 
the sig-niiicant Statement that **the etitire group of cases in- 
cluded under the terms remittent fever, bilious remittent and 
typho-malarial requires to be studied anew/' 

Strtimpeir says **but it is to be uoticed that many types 
of disease which physicians in the tropicsdescribe as malarial 
affections have not yet been proved to our satisfaction to have 
an actual identit3^ of orig-in with the common intermittent 
fever, * * * * Gastro-intestinal Symptoms 

maj predominate; or there may be such grave nervous Symp- 
toms as coma, delirium and convulsions; or there may bejaun- 
dice, hematuria, and even a geoeral bemorrhag^ic diatbesis/^ 

Since the first recorded appearance of the disease in the 
United States in 1693 at Boston, it has been imported a great 
many times and has caused the lossof many thousandsof lives 
and of millions of doUars in nioney. In 1793 it proved a veri- 
table plague in Philadelphia, and again in Baltimore a few 
years later. In 1853 and 18S5 it devastated many cities in the 
southern states, New Orleans in particular; it flourished again 
in 1867, 1873, 1878 and 1897, not mentioning innumerable in- 
stances of smaller outbreaks that were checked by quarantine 
measures, the exodus of non-immunes and the onset of cold 
weather. The frightful picture presented by severe cases of 
this disease and the mysterious manner in which it spread, 
invading houses whose occupants hadsecluded themselves for 
weeks to avoid contagion, iuvested it with a peculiar horror, 
From the f act that as a rule the first cases appeared to origi- 
nale in the vicinity of docks, wharves and shipping, many of 
the best authorities believed that it was geuerated de novo^ 
in the presence of water and decayed wood or vegetable 
matter. A few believed that it was imported from abroad, 
but this was often verj difficult to prove, because the first 

^Practice of Medicine^ 189Ä, p* 2I3, 

=Practice of Medicine, American Edition, 1S92, p. 95. 
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cases, if they happened to be mild, escaped recognition; or if 
they were more marked and recovered without black vomit, 
were apt to be regarded as cases of bilious remittent fever. 
It is a matter of record that in some instances where a case 
was perfectly typical atid death ensued, the true character of 
the disease was concealed by the physician, as a matter of 
policy and to avoid creatitig- a feeling* of alarm. Physicians 
were perplexed to find that while in some cases persons ap- 
peared to contract the disease by coming* into contact with 
the patients, there were other and more numerous instances 
in which persons maintaining close and intimate relations 
with patients sufi^ering^ with the disease, were not afi^ected. 
Ag-ain the disease attacked persons living in adjoining houses 
and who neither approached the patient nor entered the build- 
ing- in which he lay. It was alsoobserved that patients could 
be removed to certain localities and be treated there without 
the slightest dang-er of the occurrence of secondary cases. 
Observation showed that the infection appeared to be one of 
locality; that it seemed to cling- to certain buildings or to cer- 
tain districts rather than toindividuals, and that itsextension 
from these foci was slow and irreg^ular. 

Dr. Benjamin Rush^ after investig-ating the Philadelphia 
outbreak of 1793 declared in the following year that it origi- 
nated from some putrid coffee that had been discharged from 
a vessel. He said that he had met several cases in which it 
had produced fever on the same day, and had heard of two 
others where sickness, fainting and fever had occurred within 
an hour of exposure. 

Dr. Ramsey, of Charleston, who wrote a history of fi^e 

outbreaks of the disease^ said: ''In all these instances it was 

said to have been imported. But it never spread in the coun- 

try, though of ten carried there by persons who died out of 

Charleston. " He concluded by saying: "We have no reason 

to believe that yellow fever was either imported among us, or 

that it is communicated by contagion." 

^A Series of Letters and Documents relating to the late outbreak of 
Yellow fever, published by the city of Baltimore, 1820. 
«Ibid. 
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Doctors Taylor and Hansford^ of Norfolk, Va., wrote of 
the epidemic of 1800: " in its malig-nant form it alwajs orig-i- 
nated on the baiiks of the river or oti low, new made ground, 
and in houses built on the docks. * • * * We 

know of no instanee in which the disease has been communi- 
cated bj contag-ion." 

Dr. Vaug-hau* of Wilmington, Del., writing- in 1803 of the 
outbreak of 1802 in that citj, called attention to the relative 
dang-er in visiting- infected districts during- thenig^ht time and 
during- the daj. According* to him, "many persons who had 
frequently visited that district during* the day time and in 
fair weather without injury, sickened by a sing^le exposute in 
the nig-ht time." 

Drs. Rush, Caldwell and elevenother physicians of Phila- 
delphia, stating- the resultsof theirresearches andexperiences 
with yellow fever, for the benefit of the state legislature, re- 
ported® "we believe the fever which lately prevailed in our 
city to be the bilious remitting^ fever of warm climätes." A 
year later Dr. Rush changed bis opinion, and he afterwards 
published a retraction of his former Statement that the dis- 
ease spread by contagion. 

In a description of a very malignant outbreak in Phila- 
delphia in 1802* there appears the following- statement: "It 
was confined nevertheless to the same parts of the town as in 
former years, and wholly to houses promiscuously situated at 
the heads of warves, in the south part of town, and it was re- 
markable that if a patierit under the disease was carried out 
of the rang-e of the morbid atmosphere, into the healthy part 
of the town, attended by persons there resident, the disease 
was not communicated in a sing-le instanee, but not so if he 
remained on the spot where he took the disease." 

One could hardly desire any clearer proof of the necessity 
of the mosquito for the propog-ation of this disease. Stego- 

^A Series of Letters and Documents relating to the late outbreak of 
Yellow Fever, published by the city of Baltimore, 1820. 
2Ibid. 
sibid. 
*New York Medical Reporter, Vol. VI, pp. 338-9. 
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myiafasciata is, though not exclusively so, a house dwellitig 

and house breeding* insect; when it is introduced by vessels it 

necessarily becomes most numerous in the vicinity of the 

wharves and shipping, and its spread throughout the town 

is more or less irregulär, depending upon the temperature 

(which determines the rate of its multiplication,) and the dis- 

tribution of the dwellings, i. e., whetherthey are isolated and 

scattered or aggregated closely together. 

For centuries the opinion has generally prevailed that 

yellow fever like malaria was transmitted in some mysterious 

way through the atmosphere, and medical literature teems 

with evidence of the non-contagiousness of the disease, while 

at the same time it was just as certainly apparent that one or 

more visits to a patient, in certain localities, usually resulted 

in infection. Opinion has been more equally divided as to 

whether the infectious agent was transmissible by means of 

garments or articles of bedding; within the last five years 

soiled clothing belonging to a healthy individual and some 

innocent cigarrettes packed beneath false bottoms in two 

trunks have been accused of infecting a town.^ In the light 

of our present knowledge of the manner in which the disease 

is transmitted, and of the necessary period of incubation or 

development within the body of the mosquito, it is quite clear 

from the facts reported that the town was infected .prior to 

the arrival of the steamer which carried the trunks. The 

steamer arrived at Key West on the night of August 14th and 

the trunks were opened on the 15th. Two persons who hand- 

led the contents of these trunks came down with yellow fever, 

one on the 24th and the other on the 26th, the supposed peri- 

ods of incubation being nine and eleven days respectively. 

The testimony of Dr. Sweating^ shows th^t about August 

27th there were already existing in the city eleven unrecog- 

nized cases and nine foci of infection! No blame can be at- 

tached to any one. The officials were zealous, alert, consci- 

entious and faithful in the Performance of their duties, but 

^Eleventh Annual Report of the State Board of Health of Florida; 
Jacksonville, Florida, March i^, 1900. 
*Ibid p. 39, et seq. 
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thej were baffled bj the impossibility of protiouncimg' upon 
mild cases of yellow fever mitil the disease had gfained a foot- 
hold, 

Of the twentj-two consecutive cases of experimental vet- 
low fever produced recently in various wajs bj the Board of 
American Ärmj Medical Officers not one had black vomit, and 
althougb some of the cases were severe, tione of them died. AU 
of which g^oes to show that yellow fever is a disease of extreme- 
ly variable type and often difficalt or impossible of recog^nition; 
aöd that in healthy subjects under careful treattnent black 
vomit may be a Symptom of quite rare occurrence. 

Within the past year Dr, Lewis W. Sambon* has written 
a description of Blackwater Fever that prompts one to wonder 
whether this might not be a type of yellow fever under the 
guise of anotber name- According to bis description it ap- 
pears to differ from the latter disease chiefiy in the occur- 
rence of an early and transient haeraolysis^ a leucocytosis and 
frequently remissions, It has been called bilious remittent and 
bilious yellow remittent, terms which have been so often appli- 
ed to yellow fever, It occurs chiefly in tropical Africa,thesouth- 
ern States of the Union and in the West Indies; it has also 
been seen in Venezula, India, Greece, Italy, and other places*, 

Stegomyia fasdaki is known to abound in the Southern 
States, the West Indies and in western and central Africa\ 
This disease is one of moist regions, it is of short duration, 
occurs in epidemic form, and in its seasonal prevalenceit cor- 
responds with yellow fever, Certainly the mosquito or some 
similar insect is indicated as the probable transmitting agent» 
The disease is said to be less fatal than yellow fever, and 
black vomit is very rare, though the vomiting is of a bilious 
character, persistent and grave. The period of incubation 
has not been determined, and, although it has been searched 
for, no specific organism has yet been found. 

The differences between yellow fever and blackwater fe- 

^The Practitioner. London. Vol. 66, No. j, March 1901. 
^A System of Medicine, Albutt, 1897^ Vol 1 1, p. 43. 
^T h sobald, in tlie Thompson-Yates Laboratory Reports^ Vol. IV, Part 
I. September 1901. 
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ver are probably not greater tban betweet. 

aestivo-atnmrial tjpes of malarial infectioa. 

With the development of the science of bacteriologj and 
the discoverj that certain bacteria were the causes of certain 
specific diseases attention was naturallj directed towards 
jellow fever as afifording' an intetesting" and important field 
for iövestigatioö. 

In 188S\ Dr. Domingos Freire, a Brazilian, announced 
that he had isolated the jellow fever germ in the form of a 
micrococcus. This organism was studied and identified bj 
Stern berg in 1887 as the ataphjlococcus pjogenes albus, a coc- 
cüs of little importance and wide distribution. Dr, Carmona, 
of Mexico, advanced a similar claim for another organism tn 
the Same year, but that also was disposed of bj the same au- 
thoritj, 

The most extensive and thoroug"h scientific study of the 
bacteriolog-y of yellow fever recorded was made bj Sternberg: 
in 1888 and 1889/ At itsconclusion he reported a negative re- 
suh after the study of forty-two autopsies on tjpical cases, 
bavingmade anaerobic as well as aerobiccultures from the Or- 
gans, blood, urine, stomachand intestine. Tissues werepre 
served and studied in sections^ and the blood was studied in the 
most careful and painstaking mannen He prepared oo less 
thanone hundred and five Photographie negatives in the exami- 
oation of ninety-eight specimens of this tissue. The on!j 
organism isolated from the blood in the heart was the colon 
bacillus, obtained in two out of eight cases or twenty-five 
per Cent, ^ 

The recent demonstration of the part played by the mos- 
quito in the transmission of this disease is the result of the 
continuance of his intense interest in this work. We find the 
following prophetic Statement in a foot note on page 531 of 
his Manual of Bacteriology^ While discussing the bacteri- 
ology of yellow fever he says: ''The possibility, of course» 

iSternberg, Report on the Etiology and Prevention of Yellow Fever, 1890. 
Jlbid. 
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'A Manual of Bacteriology, by George M. Sternberg, M.D., New York, 
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remains that the specific infectious agent in yellow fever ma j 
belong- to an entirelj different class of tnicroorg-anisms from 
the bacteria, or that it maj be ulira-microscopic^ or not capa- 
ble of demonstration in the tissues bj the staining- methods 
usually employed by bacteriologists." 

In the summet of 1897 the scientific world was thrilled by 
the announcement that Dr. Giuseppe Sanarelli had at last 
found the specific germ of the disease during the preceding 
year, while working on the Island of Flores. In the British 
Medical Journal of July 3rd of that year, the announcement 
was made, in the news from Rome, that Dr. Sanarelli had 
discovered the bacillus of yellow fever. In a translation from 
Sanarelli's own words it quotes him as follows: ''the microbe 
of yellow fever now splendidly presents itself, and is the 
strängest of all the microbes that are known." In a lecture 
delivered on the tenth of January, 1897, before the University 
of Montevideo he stated that he had isolated his bacillus from 
the second case he met with on the Island. He also made the 
following significant Statement: ''I have never met with the 
bacillus icteroides alone, it was af'neast associated with the 
Colon bacillus, staphylococci or the Streptococcus." Now as 
two of these associated organisms, the colon bacillus and the 
Streptococcus, are inhabitants of the normal intestine, the 
thought naturally suggests itself; has not also bacillus icter- 
oides been derived from the same source? Such indeed seems 
to have been the case, for a number of instances are now 
known in which bacilli of the same group have been isolated 
from the bodies of persons dying from other affections than 
yellow fever; and the condition of the intestine, viz: that of 
intense congestion with ru})ture of the capillary blood vessels 
so often present in this disease, should facilitate invasion of 
the body from that canal. Sanarelli's Statement that *4t is 
the strängest of all microbes known" shows that he was not 
familiär with that important American contribution to bacter- 
iology, the hog cholera bacillus, for his bacillus icteroides be- 
longs clearly and unmistakably in the same group. Indeed 

*The writer's italics. 
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one of the particular cultures isolated by him, and which 
the American Commission were fortunate enough to secure, 
posessed a high degree of virulence and proved to be a 
perfect type of the hog cholera bacillus in every respect.^ Its 
morphology and biology were the same; it was agglutinated 
with blood that agglutinated the bacillus of hog cholera; 
and, above all, it produced the typical lesions of hog cholera 
in the hog. In the smaller animals and in pigeons it caused 
the same lesions and the same phenomena as b, cholerce suis; 
in Short it difFered from the bacillus of genuine hog cholera 
only in that it was obtained from the human being instead 
of from the hog. 

In 1897, Havelburg isolated a colon bacillus which he 
thought was the cause of yellow fever, and in the same year 
Wasdin^ isolated bacillus icteroides from a case of yellow 
fever at Fontainebleau, Mississippi. 

In 1898 and 1899, Wasdin andGeddings reported' that 
they had confirmed the work of Sanarelli, and finally that 
bacillus icteroides, which they had isolated in over 92% of 
their cases, was the cause of yellow fever. They stated that 
they had succeeded in infecting various animals, dogs, rabbits, 
guinea-pigs, rats and mice with this disease by inoculating 
them with this bacillus. 

In August, 1900, it was first shown\ that yellow fever 
is conveyed by the mosquito, Stegomyia fasciata, During 
the following winter the observations made at that time 
were abundantly confirmed, and it was also proved that 
the bedding, clothing and discharges from yellow fever 
patients were innocuous; it was shown as well that the dis- 
ease could be transmitted by blood injection/ In 1901, Gui- 
teras** confirmed the mosquito theory with a record of eight 

^The Journal of Experimental Medicine. Vol. V, No. 3, Dec. i5th 1900. 

^The U.S. Marine Hospital Service Report of a Commission appointed 
to investigate the causes of Yellow Fever 1899, p. 90. 

'^Ibid and Philadelphia Medical Journal, Oct. 27, 1900. 

*Proceedings of Am. Public Health Ass'n, 28th Annual Meeting, Oct. 
1900- 

^American Medicine, Vol. II, No. 21, November 28, 1901. 

®Transactions of the Ass'n of American Physicians, Vol. XVI, 1901. 
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cases and three deaths, I was accorded tbe privilege of per- 
forming- an autopsj upon the first fatal case of Dr. Guiteras' 
series in the fall of 1901. This is the first fatal case of ex- 
perimental jellow fever on record. It is only necessarj to 
State that the k»ions found were the characteristic ones of 
this disease. 

Dr. Caldas of Brazil and Dr. Bellinzaghi of Mexico were 
in Havana at this time for the purpose of demonstrating the 
efficacy of their curative and preventive serum for yeUow fe- 
ver* Dr. Caldas claimed to have discovered the specific cause 
of the disease in the form of a bacillus in the intestine, but 
he declined to demonstrate his organism for commercial 
reasons. He secured two non-immune Spaniards and injected 
his serurti in protective (?) doses into both. After the reac- 
tion had subsided one of these men was bitten bj two of Dr, 
Guiteras' infected mosquitoes, appliedbj Dr. Charles Finley, 
the originator of the mosquito theorj of the transmission of 
the disease. The Spaniard came down promptly in three 
days and a few hours, and passed through a rather severe at- 
tack of jellow fever. As soon as the first man came down 
the second protected individual lost all interest in the sub- 
ject and immediately disappeared. 

Later in the same jear, 1901, it was demonatrated that 
the blood serum of a jellow fever patient would convey the 
disease, when injected subcutaneouslj, after it had been 
passed through a new Berkefeld filter, which is capable of 
holding back all known bacteriaJ This and the fact that it 
is not present in a large proportion of autopsies, positively 
esclndes the bog cholera bacillus of Sanarelli frotn consider- 
ation as bearing anj causatlve relation to this disease. 

Persons who decline to accept the mosquito theorj some- 
times point to the disappearance of yellow fever from the city 
of Santiago, Cuba, prior to the demonstration of this theorj, 
as evidence that the disease can be eradicated by ordinär}^ 
sanitarj methods alonc. We had often been puzzled to es- 
plain the eradication of a disease transmitted solelj through 
^American Medicme, VoL III» No^, February 22,1902, Reed and Carrolh 
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the mosquito bj measures not ^speciallj directed ag-ainst that 
insect, During my last visit to Havana, in the latter part of 
the past Summer, I had the pkasureof renewing- mj acquaint- 
ance with Captain William H, Block, Assistant Surgeon, U.S. 
Vols., who had been stationed at Santiago for several jears. 
He was not prepared to accept the mosquito theory to the ex* 
cltision of fomites, and asked me how I explained the disap- 
pearance of the disease from the city of Santiago? I admit- 
ted that I conld not explain it without being familiär with 
the circumstances and local conditions, unless the sick were 
promptly removed to some point especially located, or at a 
distance from the city. He itiforijied me that that was pre- 
cisely what had been done; that all suspected cases of fever 
had been promptly removed to Yellow Fever Island ^ one mile 
across the bay. Some of these proved to he cases of malaria^ 
and after apparent recovery from the infection, a number of 
them developed typical attacks of yellow fever. We see, 
therefore, that by the measures adopted infected mosquitoes 
were largely confined to a limited area, upon an Island one 
mile from the city. This island was accessible only to the 
sick and immunes, while at the same time, non-imraunes were 
excluded from the city, The disease was finally completely 
stamped out because (a) susceptible individuals were scarce, 
and (b) the patients being^ removed early in the attack, the 
majority of the insects that became infected by biting- them 
were too far away to inoculate persons living- in the city. 

While discussing this feature of the subject, I shall, at 
tbe risk of being tedious, cite some facts recorded by Dr, T, 
S. Scales^ of >(.obile, Ala,, in connection with the outbreaks 
of yellow fever in that city during the years 1875, 1876 and 
1878, They show in a very striking manner, the value of 
strict quarantine and sulphur fumigation in handling an epi- 
demic of yellow fever. Both measures protect against the 
mosquito; the former by diminishing the chances of non -im- 
munes being bitten, the latter by destroying the insects them- 
selves. The results obtained are to be attributed to these 



^Proceedings of the Am. Hublic Health Association, VoL VI, iS8o* 
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measures alone, for we know that disinfection apart from fn- 
migation means waste of monej in an efFort to suppress or 
control this disease. We can only add to them the followingr 
(a) strict enforcement of the use of mosquito ba'rs and- wire 
screens; (b) reduction of the numberof mosquitoes by the use 
of petroleum, etc., (c) thorough surface drainag-e and the re- 
moval of all Standing- water fromwithindwellingsor without. 

Dr. Scales reports that there were, in hiscity, in 1875, six- 
teen cases of yellow fever with seven deaths. The first case 
appeared September Ist and the last October 20th. In 1876, 
only two cases occurred, both of them at the Battle House. 
The measures adopted were rig-id quarantine of the patient 
and the use of disinfectants. At the termination of the attack 
the infected room, after being- subjected to sulphurous acid 
gas fumigation was closed and kept closed until the advent of 
cold weather 

Please note what follows: In 1878, the first recognized 
case appeared August llth and the second ten or twelve days 
later. The same protective measures being followedonly teu 
cases occurred up to September 22. At this time the Board 
of Health rescinded the order requiring the quarantine of rn- 
fected houses. By the end of the year there had occurred two 
hundred and ninety-seven cases with eighty-three deaths! 

Fortunately many of the mosquitoes of the genus Steg- 
omyia do not appear to live long enough after biting the 
patient to be capable of communicating the disease to other 
individuals. After feeding upon blood they soon proceed to 
deposit their eggs, and in performing this function or soon 
afterwards a large proportion of them die. The duration of 
life of the insect, exclusive of hibernation, is probably not 
more than seventy-five days under the most favorable condi- 
tions. It may be capable of infecting as early as twelve or 
fourteen days after biting, and may retain its power to com- 
municate the disease until the fifty-seventh^ day after the first 
feeding upon a yellow fever patient. 

iSee case VI reported by Drs. Reed, Carroll and Agramonte in the 
Transactions of the Association of American Physicians, Vol. XVI, 1901. 
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In concluding- I will state that yellow fever, as we meet 
with it, is contracted only throug-h the bite of an infected 
mosquito twelve days (so far as we know,) or more af ter feed- 
ing- upon a patient in the early period of thedisease. Experi- 
itientally the disease can be produced by the subcutaneous 
injection of blood or eventhefiltered blood serum of a patient, 
provided the material be obtained sufficiently early in the 
attack. 

Notwithstanding- the incontestible evidence that there 
can be no such occurrence as yellow fever produced by fomites 
many are still unwilling- to surrender a theory that hasbecome 
traditional with them. 

Quite recently^ the Louisiana State Board of Health of- 
ficially approved a paper by its president in which he takes 
exception to the idea that yellow fever is conveyed only 
throug-h the bite of the mosquito. He cites a number of in- 
stances, some of them dating- as far back as 1853, to prove the 
contrary. It would be unprofitable and useless to endeavour 
to obtain the minute details necessary to prove the mosquito 
theory from the imperfect data recorded at a time when this 
insect was not considered as a possible factor in the propaga- 
tion of the disease. Dr. Souchon first cites the cases of 
four vessels that arrived in port after a sea voyag-e without 
having- had anv cases of fever on board, and in which the fever 
developed after reaching- the U.S. quarantine stations. The 
evidence he adduces tends only to support the mosquito hy- 
pothesis, for the period of incubation of yellow fever being- a 
fixed quantity within certain well defined limits, the cases 
cited by him simply indicate that the individuals infected 
were bitten after the arrival of the vessels at the quarantine 
Station. The evidence points decidedly to infection of the 
quarantine Station or port of entry rather than of the vessel. 
We now know that a number of cases of this disease may 
occur without its true nature being- revealed, until it has ob- 
tained a substantial foothold. For absolute safety quarantine 



^Trealment of vessels from Yellow Fever Ports by Edward Souchon, 
M. D., Medical Record, New York, Febriiary 8, 1902. 
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stations, particularly those at southern ports in the United 
States, should be kept free of raosquitoes, and all buildings 
used as Offices or dwelling-s should be thoroughlj screened 
with fine-meshed wire g-auze. 

Attention isinvited to the present condition of thecitj of 
Havana, from which yellow fever has been completely eradi- 
cated bj the use of measures directed only against the mos- 
quito, and without any attempt at disinfection of bedding-, 
garments or excreta, for we have no reason tobelieve that the 
burning of pyrethrum powder is disinfection in the ordinary 
sense. 

In October 1900 there occurred in that city three hundred 
and eight cases of yellow fever with seventy-four deaths. In 
October 1901 there were no cases and no deaths, with a larger 
non-immune population than ever before.* Since September 
27th, 1901, no case of yellow fever has developed in that city, 
a condition unprecedented there for more than a Century. 

^Monthly Sanitary Reports of the City of Havana for October, 1901, and 
for January, 1902. 




